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INTRODUCTION 


Picter Cramer (1779) was the frst to illustrate the familiar Zebra Swallowail (as “Papilio 
‘marceus’) of the eastern United States (Fig. 1). Other than a brief etymology, there was essentially no 
descriptive text, nor reference toa type locality other than an elusive reference under ‘Maja’ Hemilenca 
‘maia} tat all the specimens ilustrate in plate XCVIN were taken in Virginia. ‘The painted illustration is 
clearly ofa specimen originating north of Florida by the primary distinguishing character ofthe forewing 
(see below) and appears to match Virginia spring form specimens very closely 
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Fig, Poplin marcela (Caner [1779),ia7De Unde Fig.2. Papi aax, Lnaein, vat fordens, Holland 





Chainey (2005, page 305) provides an account of the possible disposition of Cramer's original 
specimen: “There is one specimen ex Felder collection hut no other data (BMNH(EW66S081) ..As this 
species was described from van Lennep's collection iis possible tat this specimen i a syntype.” Note in 
Fig. 4 thatthe label is correctly numbered: 665381. The purported syntype is the only specimen in the 
Natural History Museum, London, bearing any data label in relation to any “types” of marcellus. There is 
no collection data label or information associated withthe specimen. Also, while the specimen represents 





the northern population of marcells, itis a SUMMER phenotype by is elongated tails (Fig. 3). Cramer's 
mage (Fig. 1) depits a SPRING phenotype by its short tails, only tipped with white, and an enlarged red 
hindwing anal mark. Thus, the purporied syntype is clearly not the specimen illustrated in Cramer (1779), 
though representative ofthe summer form of nomiotypical marcellus. [Photos courtesy of Blanca Huertas, 
Natural History Museum, London} 








Fig 3 Pusposed “gniype” of Papo marcel i Oe 
Natural Hstry Mitra, Landon. ato © by perl 


Fig. View ofsame specimen showing als bos. Phat 
‘Dby prminion ofthe Natal History Ntsc, Loads, 





“FLORIDENSIS” HOLLAND (1898) 


William J. Holland (1848-1932), born on the island of Jamaica, received a theological education 
during his childhood in Salem, N.C. through several prestigious colleges then continuing his education at 
Princeton Theological Seminary, graduating in 1874. Holland then became a Presbyterian pastor in 
Piusburgh, PA, later assuming chancellorship of Western University. also in Pitsburgh, and 
simultaneously served as chair of Zoology and Comparative Anatomy. Holland's studies found him 
travelling extensively throughout the U.S. and worldwide. He is known to have traveled to Florida several 
times and certainly collected butterflies there. In 1885, he was a founder and first president of the Academy 
ff Science and Art of Pittsburgh, then in 1901 became director of the Carnegie Museum, until 1922, while 
‘maintaining membership in several entomologica societies Johnson & Brown, 1904). Holland was known, 
to be an ambitious, even obsessive collector. and considered butterfly collecting as a means to high socal 
rank among peers (Leach, 2013), thus amassing a sizeable personal collection. Holland is best known for 
his landmark “Butterfly Book". in which he described winter form “foridenss", fist published in 1898, 
then reprinted several times until 1951 





WJ. Holland (1898) described the taxon “flordensis 
Linnaeus, a8 follows: 


san infrasubspecifie form of Papilio ajax 


Athi are ite brood atin the mer orm eared. fe he ora roan athe ping of he year on te 


The caption for Plate XLIV, Fig. 2 in Holland describes the illustrated specimen (Fig. 2) as 
follows: 


Ppl ais Linnaeus, Ya lrdensis, Holland, 3. (This the da frm ound lain te eat spine 


Literature treatment of “floridensis” since ils original description as cither a seasonal 
(intrasubspecific) form or as a subspecies, remained inconsistent by various authors for over a century 
Evaluating literature and inteme-sourced imagery. specimens in institutional collections and from personal 
field experience, it is evident thatthe Floridian population of Eurytides marcellus is represented by a 
‘weakly-differenisted subspecies, with ether an inland contact zone or cline with nominotypical marcellus 
(ig. 12), [The dynamics of cines area result of a Long period of evolution with many factors at work, and 
are frequently more complex thin simply zanes where one phenotype gradually grads into another, This 
isnot the focus of the present paper and will not be addressed here.) The question remains over which 
author rightfully first assumed authorship of the name in a subspecifie capacity. In an altempt to apply 
the principles of priority as established by the Intemational Commission on Zoological Nomenclature itis 
necessary to review the historic literature. The name floridensis was frst assigned subspeciic rank by 
ots (1951), as discussed below, though more recent works incorrectly attribute subspecific rank to 
Holland (1898), 


HISTORICAL SYSTEMATIC TREATMENT FOLLOWING ORI 
(including major synonymic treatments) 





INAL DESCIPTION 


Rothschild & Jordan (1906), in their authoritative ‘A Revision of the American Papilios’ 
described, under a summary of “spring forms" (page 689): “P. marcel £ loc. hib.floridensis Holl 
(1899) indicating that they also considered “flordensis” to be an infrasubspecific local spring form (*hib.” 
= from hibernation [of pupae)). They describe “the black bands broader than inf hb. marcellus.” 





Grossbeck (1917), lists “Form floridensi 
only flight dates and locations 


as an infrasubspectic form of Papilio marcellus with 


Barnes & MeDunnough (1917), in their synonymic “Check List of the Lepidoptera of Boreal 
America’, the authors lst “loridenss" as an infrasubspecifie form of Papilio marcelus 





Seitz (1924) lists, under Papilio marcellus: “forma hi. loc. loridensis Hollis the spring form from 
Florida, indicating tht he considered “floridensis” to be an infrasubspecific loeal spring form (“hib.” 
from hibernation [of pupae). 





MeDunnough (1938), in “Check List of the Lepidoptera of Canada and the United States of 
Ameria’, the author again lists “floridensis” as an infrasubspecifi form of Papilio marcellus 


Clark & Clark (1981), under Graphium marcellus, give a detailed description indicative of an 
intergrade zane into eastern North Carolina: “On the outer Coastal Plain of Virginia the size ofthe early 
spring form increases considerably, the fore wings being up to 40 mm. in length though the color remains 
the same. Parther southward the dark bands become broader. and finally as broad as in the summer form, 
but the als have only the tips white, and the red anal spot on the hind wings is large and undivided. This 
early-spring form with the broad dark bands (floridensis Holland) ranges nomthward...0 eastern North 
Carolin, where i intergrades with the normally colored but large early-spring form found along the coast 
farther north.” The authors imply infasubspecifc treatment by use of the term “early-spring form". They 
continue: “Early in September 1940 we were surprised to find occasional individuals inthe Dismal Swamy 

and elsewhere on the Coastal Plain...They resembled closely the southeastern spring form “floridensi 
and, were the origin and date of capture unknown, would certainly be referred toi 








W. J. Holland (1951): In the revised edition of “The Butterfly Book’, the author briefly describes 
form “Tloridensis" in slightly different wording than the easier editions but still implies it is 
infrasubspecifie: “The spring form in Florida is very dark, 





Klots (1981), under Papilio marcellus, teats floridenss as follows, though he does not make aclear 
differentiation from nominotypical marcellus: “In central Florida is the weakly distinguished P. m. 
Aloridensis Holland (similar to lecontei) with heavy, dark markings in even the early brood: the 
‘southernmost population of a cline” This is the first reference I can find, that teats floridensis a 
subspecifie rank, 


Forbes (1960), under Papilio marcellus, states: “Ploridensis Holland represents the southern 
(chiefly Florida) race." thus indicating subspecific rank However, no description of the phenotype is 
provided 


dos Passos (1964) lists Graphium marcellus form “foridensis” (Holland), 1898, at infrasubspecific 
rank, 


Kimball (1968). under Graphium marcellus, merely cites notes by George D. Morgan 
(onpublished?y: “Ofte three subspecies described as dferin slightly in size, hairiness, color, pattern and 
length of tails, and supposed to be restricted to certain seasons or regions, all may be matched by 
Hillsborough County specimens throughout the year. While itis convenient to follow the line of least 
resistance and call all our Florida specimens floridensis (Holland. it is perhaps more accurate 1 separate 
them by color patter into thre series corresponding to marcellus, telamonides (Pelder) and floridensis. 
“The rest will be found to vary inal sors of ways between these.” Kimball stated also ~...the whole subject 
of subspeciation in marcellus needs to be worked out.” Thus, Kimball (1965), following the reasoning of 
“Morgan, recognizes “loridensis" a infrasubspecifie rank. 


Mather (1970) gives extensive discussion of seasonal variation in marcellus in Mississippi. Citing 
Holland (1931), Mather states: “the form represented as # 2 “floridensis” by Holland... matched by a few 
“Mississippi specimens but is not differentiable as a seasonal form in the present sample.” Mather goes on 
to conclude that two primary seasonal forms occur in Mississippi: spring (gen. vert, “marcelus 
summer (gen. aest. “Iecontei"). This implies infrasubspecific treatment. 





Maudsley (1973), in his thesis, studied the influence of temperature, photoperiod and diapause on 
producing seasonal polymorphism in marcellus. Maudsley recognized “three distinct forms": marcellus 
(Cramer, 1777), telamonides (C. Felder & R. Felder, 1864) and lecontei (Rothschild & Jordan, 1906), 
Stating: “All three forms oceur throughout the butterfly’srange...Populations in peninsular Florida and 
adjacent areas of southern Georgia represent the subspecies G. m. loridensis Holland, G. m. floridensis 
differs from the nominate subspecies, which would now be G. m. marcellus, inthe extent of black banding, 
G.m. floridensis having comparatively wider bands in each form than G. m. marcellus. The subspeciation 
is clnal with odd occurrences of floridensis-like specimens in northern G. m. marceltus populations and 
vice versa.” Maudsley compares respective “early spring”, “late spring” and “summer” forms in both 
subspecies and gives detailed character analyses. He also goes on to note that only two forms occur in 
southern Florida: the “late spring” and “summer” forms, ‘Thus, he considers flordensis to be subspecific 














Emmel (in Howe, 1978) states under Graphium marcellus: “The subspecies G. marcellus 
Aloridensis (Holland) is similar to “lecontei” and weakly distinguished; itis found in central Florida.” The 
statement clearly applies subspecific rank. 


‘Tyler (1975) lists, under Eurytides marcellus: “A fourth form, “loridensis"...was described as 2 
subsp. by Holland: its status and relationship tothe other forms should be studied.” Tyler thus appears to 
imply that he considers “floridensis” to be infrasubspecific 


Miller & Brown (1981), under Eurytides marcells, ist 





“oridensis, implying inftasubspecific 
rank, 


Hodges (1983) lists “loridensis (HolL, 1898)" in the synonymy under Eurides marcellus, 
implying infrasbspecifie rank 


Gillmore (1988). editor ofthe Southern Lepidoptersts News, for the Zone V report, tates: “Ron 
Gatrelle commented that..the SC coastal marcel are identical phenotypically with peninsular Floridian, 
‘marcelus! Unknown to many researchers is the University of Georgia PAD dissertation of member Jim 
Maudsley of Athens, GA completed in 1970...The most significant aspect of Jim's research was his 
recognition of the validity of Euryides (Graphium) marcellus floridensis (Holland) as our SE subspecies, 
whereas most authorities have considered floridensis as a form name...the major difference between 
‘nominate marcellus and floridensis isthe consistent enlargement of the dark bands on the upper surface of 
the wings as demonstrated by the SE population in all broods. The material from other areas tothe north 
tnd west appear almost white by comparison...Clinal gradients between subspecifie populations are 
‘commonplace among lepidoptera in the SE Coastal Plain region.” Gillmore's assessment clearly implies 
subspecifie recognition 


Gerherg & Arnett (1989) list Eurytides marcel floridensis at full subspecifie rank: “The 
conly...subspecies in Florida.” The authors give a complete description but fail to differentiate it from, 
‘ominotypial marcellas. 


Minno & Emmel (1993) list Eurvuides marcellus flordensis (Holland) at fll subspecifie rank but 
did not differentiate it fom nominotypical marcellus. 


‘Tyler, Brown & Wilson (1994) simply lst “loridenss" asa “spring form” under Protographiuon 
‘marcellus, implying infrasubspecific rank. 


Smith, Miller & Miller (1994) provide the following brief assessment under Protesiaus marcellus: 
“Populations in Florida were separated as subspecies flridensis Holland, heavily marked and resembling 
form “lecontei” even in the earliest adults to emerg...”, thus implying subspecifie rank, 


Man (2002) treats “Neographium (Neographiuon) marcellus lordensis (Holland, 1898)" as 
follows (specimens ae illustrated fram Ocala National Forest, Marion Co. and West Palm Beach, Dade 
County): “Often viewed asa synonym of m. marcellus, Specimens ofthe spring generaion however, are 
markedly darker than those af m. marcellus. Specimens which fy later are darker too. Flight period 
substantially longer, from March — December. Distribution: USA, Florida (central Florida, Dade County 
Marion County: southem Florida, West Palm Beach).” The author gives clear. descripave status of the 
taxon asthe Floridian subspecies and differentiates it from nominotypical marcells. 


Heppner (2003) lists, under Eurytides marcellus ~ “1. floridensis (Holland, 1898)", clearly 
indicating he considers this an infasubspecific form, 


“Lams (2004) lists“, flaridenss" in the synonymy of Protographium marcells. 


Pethum (2008) lists the name “= floridensis (W. Holland, 1898)" as a synonym of Eurytides 
‘marcellus (Cramer, 1777), thus implying availability asa subspecific name, 





ESTABLISHING SUBSPECIES AUTHORSHIP 


Holland dstinetly described “oridensis" as “another winter form, implying infrasubspecific rank 
All subsequent authors until 1951, maintained “floridensis” as a seasonal form. Klots (1951) was the first 
‘author to apply subspecifie rank o laridensis. ‘The pertinent ICZN articles to apply ae: 


Article 1.2. Availabilty of infrasubspecific names 


‘As infsbpeiic ame ot avaiable [A455 rms original publication unless it wat published 
Ilore 196 fra "art" or orm andi dened o be sable under Ae AS 64.1 Ua shor en 3 
ame previously publaied at ssabmpeic ean, sna Way wich makes ataable for species or 
‘te ht rey ets Wee a an Was i (ALES 





Article 45.6. Determination of subspecific or infrasubspecifie rank of names following « binomen 


‘The rank denote by a species roup name flowing a bipomen i subspecic excep that 48.6.1. te 
Infebapecite I as uber expely gave i intsubpeciie eak, cr if the coneet of the wk 
‘hamsguoaly heals ta the mare Was proposed fort inesubpecic en (ee ala Acie 4S 


Article 45.64. Is subypecile if fit published foe 1961 nd isso expres wed ne of he ee 

ey” ofr nelaing we ofthe ems var" orm." sad") unlss author as expressly 
vet lasbapetic rank or he conte ofthe work tnambguoly reveal that the ame was proposed 
Feran nencboperfic enti, fo whic cave i  nribapecife ee aan Ast AS. 1 ence tat 





Article A561, sane tht is infreubopeii under Ail AS 64s nevetelent deere wo be supe 
fronts pial pubicaon if before 108, was either doped he vad mame of apis er subipecks 
fe was ened ea seni hoster 


Article 50.3, Authorship unaffected by changes in rank or combination 


‘503.1. The mtarship the same snl aon wih the fly rp gen dp specs ae 
it aot alee ty the rank at which it ase Bu i an ifanpocic nae hat ehervie sate he 
me who Ket so west (Aas 102488, 


The code clearly states tht an infrasubspecific name described prior to 1961, whichis elevated by 
1 subsequent author 10 subspecific rank, the subsequent author is responsible for that usage and takes 
authorship ofthe name. Klots (1951) thus takes authorship ofthe name floridenss at subspecies rank. 


DESCRIPTION OF THE PHENOTYPE, 


The original description of Papilio ajax f floridensis was published in Holland (1898). In the 
original description, Holland simply indicates: “It is characterized by the great breadth and intensity ofthe 
black bands on the upperside ofthe wings, which are quite as broad asin the summer form marcel”. 
‘lots (1951) describes ita similar to [summer form] leconte “with heavy, dark markings in even the easly 
brood.” Maudsley (1973) describes floridensis in similar terms: "G. m. floridensis differs from the 
‘nominate subspecis...in the extent of black banding...having comparatively wider bands in each form than 
G.m. marcellus.” 


‘The original “type” (now lectotype) of Papilio ajar f “flridensis® (Holland, 1898) is located in the 
collection of the Carnegie Museum of Natural History [photo courtesy of Vanessa Verdecia, Cameie 
‘Museum of Natural History, Pitsburgh]. "The specimen's right forewing had heen detached snd pinned 
beneath the specimen (Fig. 5). 








Fg. 5. Holotype specimen, fonder, darsa ew (ef), ventral view (rah) Pht © by permission ofthe Carnegie 
Museum of Natura History. [Right forewing Insts is detached fom the pinned specimen 











‘Three diagnostic characters ofthe forewing primarily differeatiate subspecies floridensis from 
‘nominotypical marcellus (Fig 6) and are based on the earliest Floridian spring form in comparison tothe 
catiest Virgina spring form. ‘These charaeters apply to all seasonal phenotypes. Differences in hindwing 
‘morphology between the two subspecies are not evident between respective seasonal phenotypes. 
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BLACK POSTMEDIAN BAR 


‘OUTER (WHITE) 
MEDIAN BAR 


BLACK MEDIAN BAR. 
‘SUBMARGINAL INNER (WHITE) 
‘MEDIAN BAR 


MEDIAN BAND 








fig. 6 Dagoosie chances al he swing wo compare wipes (Be Taseaed wing ws 
suhipecies lien. 


‘The width ofthe median hand is narrower in loridensis. The outer edge of the band generally aligns 
withthe outer edge of the outer (white) mediaa bar. In nominotypical marcellu the outer edge of the 
‘median band extends outward beyond the outer (white) median bar. reaching to about a halfway point up 
fom the inner edge of the black postmedian bar. Similarly the inner edge ofthe median band in lordensis 
generally aligns with the inner edge ofthe inner (white) median bar, while in nominotypical marcellus,it 
extends inward, 





In flordenss, the black median bar is well-developed, sharply defined and often noticeably 
reclangulst, In aominotypical marcellus, the bar is variably less well-developed, often forming a slight 
shape inthe inward side of the discal cell. In many northern individuals, the bar may be faded. 








{In nomsinotypical marcellus the submsarginal hand is essentially straight, with only slight concavity 
in the lowest two suing cells. In floridensis the cells that comprise the band each tend to show well- 
developed concavity except inthe apical area 


In general, the white areas of nominotypical marclluy are more expansive than in floridenss in all 
of the comparative seasonal variants (early spring, lte spring, summer). To better visualize and compare 
these diagnostic characters, composite images are shown below, with Fig. 7 showing the lectoype 
(loridian spring form) and Fig. 8 showing a typical nrthern spring form of marcellus. Fig. 9 shows a 
typical Floridian summer form and Fig, 10 shows atypical northern summer for. 









































TYPE LOCALITY DATA 


The exact locality where the type specimen was 





collected remains generally unknown, The 


specimen data label (Fig 11) simply reads “Florida” with a collection date of February 28, 1884. Calhoun 


(pers. cor) pointed out that the type label i, in fact in 
Holland's handwriting. Holland (1898) states: “L find this 
form prevalent in the spring ofthe year on the St. Johns 
River. in Florida" While the deseription of the location 
"St. Johns River" applies ina general sense 10 an 
approximate type locality it will have to sulfice. As the 
River winds over 300 mules from its headwaters ia Indian 
River County. tothe mouth at Jacksonville (Duval County), 
Holland's exact travel routes and collecting site(s) in the 
area remain unknown. In 1898, most ofthe west shore of 
the river was accessible between Jacksonville and Palatka 
(along whats now Route 17), South of Palatka, there were 
few access points along the eastside (off today's Route 17) 
until one trvelled down as far south as the Deland and 
Sanford area. Early rail transportation tothe region was a 
primary means for travelers, but with limited stops along 
this route. However, the entire river lies well within the 
range of subspecies floridensis. Ik would essentially be 
Pointless to assign an arbitrary type locality without more 
detailed information. 








ig. 1. Orginal data labels (CME. 


DISTRIBUTION, FLIGHT PERIOD AND HOSTS 


Distribution: Primarily Florida and adjacent areas 
of Georgia: then northward along coastal South Carolina, 
where the floridensis phenotype is dominant (Fig. 12), The 
floridensis phenotype occurs abundantly throughout 
‘ouhern Alshuma during the summer months, while 
ominolypieal marcellus and intermediates dominate the 
spring brood statewide and northern half of the state in 
summer. The flordensis phenotype also ranges west in 
rpdly diminishing numbers along the Gulf Coast atleast 
to southern Mississippi (Mather. 1970). but there are 
surprisingly few records of the floridensis phenotype in 
Lousiana and Texas, among greater numbers of 
ominotypieal marcela, 


Review of 6000+ images from many sources 
reveals asmll percentage of floridensis intermediates and 
variants throughout the inland range of maveellus, almost 
exclusively as an extreme variant of the summer form, 
thus consistent with the observations of Maudsley (1973). 
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ig 12, conte lice oly Alden preset. 
(Gren indies internet fone preset. Yellow 
‘ndistes lyaominoypia marcela present Gis 
ny seen iene no images alible 


‘These intermediates occur more frequently north along the Atlantic Coastal Plan, as far north as Maryland, 
where it appears primarily as a late summer variant form among greater aumbers of nominotypical 
‘marcelus. have taken a single wild specimen (out of hundreds) as far north as Loudoun Co.. VA. on 
‘TTIOIS that perfectly matches the Floridian phenotype. Reared specimens of marcel from Loudoun 
Co. are normally ofthe nominotypical phenotype, but avery small percentage (<4% of summer specimens 
appear nearly indistinguishable from Floridian specimens, thus representing a minor variant form in the 
‘ominotypical population. Conversely, a very small numberof intermediates occur in northern Florida, 
primarily inthe spring brood, 


Flight period: Multiple broods in Florida. Flight dates span February-December. 





Hosts: All known hosts are members of the Annonaceae, mainly Asimina. On the Florida 
peninsula, found on Asimina angustifolia (longifolia) A. incana (=speciosa), A. obovata, A. parviflora, A. 
pygmaea, A. reticulaa, A. tetramera, Deeringothamnus pulchellus and D. rugeli.. On the Florida 
Panhandle and in ares nomhward reported to use A rlaba, the sole host of nominotypical marcellus, Other 
‘non-Annonaceae hosts are suggested in Heppner (2003) but require confirmation 
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